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Abstract
During 1999 the ST–EL group  started detailed preparations for the electrical installations for
the LHC. The areas of activity have been zone 18, access point 5 and the preparations around
BA 4 and BA 7. Another activity performed during 1999 was the laying of the 18 kV cable
link from LHC 6 to LHC 5, which will supply the CMS experiment. The intensified study
work has, since the end of summer 1999, been effectively supported by an additional study
office, staffed by contractor’s personnel. Detailed studies and work require a clear definition
of tasks. This has been developed within the EL–NP section and will be refined as the needs
develop. The possibility of an ST–EL support for the cabling of the LHC experiments is
currently being investigated. This is an additional field of activity, not earlier covered by the
ST division. An important aspect of any status report is the budget follow-up. The very strict
financial framework for the LHC project requires constant vigilance, even for the smaller
budget volumes.
21 INTRODUCTION
The power distribution installation work for the LHC machine started during 1999. The work has
been concentrated around zone 18, where the main substation has been entirely renovated and
restructured. Extensive studies have been made in preparation for the work starting this winter in
point 5. Towards the end of 1999 the 18 kV feeding cable from point 6 to point 5 of LEP/LHC was
installed. ST–EL will intensify its participation in the LHC project during 2000, and in particular start
detailed studies of the underground installations.
2 TASK DISTRIBUTION
The distribution of LHC related tasks within the ST–EL group is based mainly on a geographical
approach: one project manager for each of the large new experimental zones, one project manager for
the beam transfer tunnels, one project manager for the even points, one project manager for the
underground installations, etc. As the studies and the work progress it is likely that, for example, the
underground installations will be split in several work packages. ST–EL will keep its partners updated
on the evolution of the task distribution.
3 LHC ELECTRICAL INSTALLATION STUDY OFFICE
It was foreseen that the staffing of the EL group would not suffice for the sum of detailed electrical
studies for the LHC. It was thus decided to confide the studies consisting of general services of
buildings and underground structures to personnel from the ST–EL electrical installation contractor.
This study office took up its work in late summer 1999. At present this study office comprises  three
persons; it is foreseen to extend the personnel to five during early spring 2000. The study office work
under the supervision of the different ST–EL project managers in a service-to-client relation. The
responsibility for the conceptual design of the installations remains with CERN. The first half-year of
activity has been satisfactory.
4 ZONE 18
The LHC buildings in the zone around the SM 18 hall have all been constructed. Seen from the power
distribution point of view, the SHM 18 building is the most interesting, as it will comprise a 3.3 kV
substation in addition to the general service installations. The SMA 18 magnet assembly hall, and the
reconstructed SD 18 building, on the contrary require only standard lighting and low-voltage
distribution installations.
A consequence of the extension of the zone was the need to reorganize and renovate the 18 kV
substation in the SM 18 hall; partly to cover the increased need for power, partly to create space for
additional equipment. In order to be able to house the extended substation, ST–EL was attributed the
annex to the SM 18 hall, earlier connected to the SD18 building via the now dismantled gallery. In
this area a substation of a design similar to those of the LEP is being installed.
The substation comprises an 18 kV power room and a safe room for low voltage, controls and
safety installations. The substation will have two 18 kV switchboards; one for general services and
one for machine test systems. The two 18 kV bus bars are equipped with a bus-tie, and can be coupled
in case of supply problems upstream.
The installations consist of equipment recovered from the old station, supplemented with the
necessary new units. The commissioning is foreseen for February 2000. Figure 1 shows a layout of
the substation.
3Fig. 1: Layout of the new 18 kV substation.
5 LHC POINT 5
The first buildings to be made available at access point 5 of LEP/LHC are SX 5, SH 5 and SY 5. The
installations for these buildings have been studied and the preparations are complete. The work
started in mid January. An important aspect has been the special requirements with respect to the
lighting system of the large experiment assembly hall SX 5. The CMS experiment will, to a large
extent, be assembled in this hall, and the work requires both a very good light distribution and a high
level of luminosity. Furthermore the lighting system must allow good colour identification.
The machine and experiment supply of access point 5 will be drawn from access point 6. An
18 kV link, 400 mm2 Cu has been laid in a cross-country trench between the two points. The available
power over this link will be 22 MVA. A preliminary estimation of the machine and experiment load
of point 5 amounts to approximately 15 MVA. The power requirements can reasonably be supplied
via an 18 kV cable link from the 66/18 kV substation in point 6. The power requirements of points 5
and 6 together are estimated at 38 MW, which is the available power of the 66/18 kV transformer in
point 6. Should an increase in power requirements occur later, a second 66/18 kV transformer can be
installed relatively easily in point 6, as was done in point 2 for LEP 200. A transformer does exist for
use as a spare unit.
The extension of point 5 will require an 18 kV substation similar to those in the even points of
LEP. The extended substation will be installed in the SR building, to be liberated by the power
converters at the end of LEP operation. The existing SE building will be used as SES, i.e. safe room
for the substation. As a further measure of economy, the 3.3 kV installations for the cryogenic
compressor motors and possible chilled-water compressor motors will be installed in the SR building,
instead of the SH building, as originally foreseen. This liberates space in the SH building and
facilitates the operation of the electrical system. The studies of this part of the project will be
performed during 2000.
6 STUDIES AROUND BA 4 AND BA 7
The powering systems of the beam transfer tunnels will be located in the auxiliary buildings BA 4 and
BA 7 of the SPS. Space has been found for transformer pits outside the buildings and civil
engineering studies for pits, fire-protection wall, etc. are in progress. Preparatory studies have been
made concerning the cabling of the power converter transformers and the transfer magnet systems.
4The layouts of the two buildings have been analysed to ensure that space is available for the high- and
low-voltage installations needed to power the power converters.
7 CABLING OF EXPERIMENTS
The possibility to integrate the cabling of the LHC experiments in the tasks of the ST–EL group has
been discussed with both ATLAS, CMS and the EST–LEA group, currently supporting the
experiments in the field of cabling. The negotiations are still ongoing, but all participants have so far
agreed to the idea of concentrating all major cabling activities offered by CERN in one service. In
parallel a small, highly specialized service, using a specialized contractor, might be retained closer to
the experiment support. This contract should deal with cabling work, where the ST–EL structured
cabling method would bring little or no added value.
8 STRING 2
The a.c. power distribution equipment for String 2 is practically in place. The a.c. cabling will follow
as the String 2 equipment (i.e. power converters, control equipment, etc.) is being installed. The
special high current d.c. water cooled cables will be installed during the second half of the year. These
cables will be prototypes for the water cooled cables later to be installed in the machine. Beyond the
power distribution and cabling proper, ST–EL has participated in the development of the general
layout of the systems for String 2. Figure 2 shows the layout of the powering area of the String 2
project.
Fig. 2: Layout of the powering area of the String 2 project.
9 MONITORING
The new industrial supervision system will be implemented on a large scale for the first time in SE 1,
the substation in access point 1, during the spring of 2000. The installation will serve as pilot project
and test installation for the following substations. The installation will comprise all levels of the
control system, and it will also integrate existing control equipment; a necessary feature during the
transitory period, until full implementation of the new system.
510 CONCLUSIONS
The ST–EL group has inserted itself in a satisfactory manner into the LHC project. The LHC quality
assurance system is not yet fully assimilated by all members of the group, but will hopefully be so
during the year 2000. The group’s members are keen and interested in participating, and have already
completed a part of the power distribution installation work, required by LHC. Generally speaking,
the group is on schedule with its activities, and the results are good.
